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(SiCN*») fefflV^€.o -COS i CN*x?»^>^/ 
(5-5. 5) i^-^x 
BKIftltBl 1 0 6 C3t LT +J)<t 1 f- ^aiWlt*»IR 




1, 



aCR^fl5KC5it**0. Z~0. 8-C*«J. S i 

JR^©jBCC*fr«.N«t^(!>*«!)Jt*«0. 15-1. 0-e 

1*»i:-r*iil«« 17bS30VNrnA» I3a»i8£«®itii(? 
*ilXV^2>C i:%«lftfc1-«at:jt*g 1 :7i54 ©V^•rn*> 

T s « 3 ® 4 (i X w t f a »** 1 

[m^«8] liIje%2 0!>tfc»IV(2. S i Kf-(Dttl^)^t-r 
4CSi^■©ft©lt*«0. 2-0. 8^*0. *»o. Si 

l^-f-(7)»trJ!tt6NK^0»©ttX)«O. 15~1. 0-C 

mum. 



2] se>{:. «(|j£lK2 0t&i»H&t^liirSe#f4: 

[OOOU 
t0002] 

£>6, iS9l%9C!7ffMftiltR£l/Xfiv S i OFlSk 

3. 5) «»d»«3K0!)S i0 2llR (*1>4. O) Cf^loot 

A! («*t*2. 7//0.cm) fc-T*^^ J: 

)!c (1. • cm) Cu'Srfiia^ai; LT^<.^4r. 

10 0 0 33 CuE»*'ffiffl-r«)»A. «t*®x y^>- 
^^>^a * :x i: J: ?, jDlft«ffitt-Cfe 5 C u *r X 7 * 

>^^■^^•rccu©^^Hi£tt'^:5la■r^>:^»t Lx. ©fid 

i'•v5/>ife*»ffll^e,KTl^a. tlT. Bl 1 1 (a) ~ 
(f) «r#«lLT, fr-7i/ymitSSimti>. 
[0 0 0 4] *-f, «tEXI4TJiE*8(S6 0 I jbc, f<^ 

X\i. S i OF*'€.«J«Sn^»)»MI&»K (TJfeJR) 6 

0 2, :t.yf->i^xhy/m6 0 3i:mizmmti (0 

11 (a ) ) . 2^v^r, S«%ii)±c:fflQ 6 0 4 a 
r-5. k-J'X K/'^^'-y6 0 4«rKlt (01 1 (b) ) . 

f-yV:!t h yV^Re 0 3»r:i>l'--*-IW6 O 3 a «r}B<iS 
(lai 1 (c) ) . ;xA.-*-;i.6 03 a 

fflM/SSnfcivf^v^^:^ h y/^IKe 0 3 f7:^^'i: t 

(d) ) . Rl^T, ^«R6Q6®e««T*4y<';t 
^' A-K 6 0 6 a Sr ;^ /t 7 > ^^^C .t o t fl^iSS t 

(e) ) . ^<r>^, itis^&^mmffmm (cnemical Mecha 
nical PolishiDg - CMP) tr J: 0 , x 'f- > f p. \- y 

^KK®»*iS:'<7-?ti:tt:, «JBl%:^J9<t'f •& (125 1 

1 (f> > . l-J.i:C5>± e«!)i§*:jl?rA 



10005] 

li, S i tN«:3feff7c5|ffc Ltfffltsn^. ij© (UT, 
© (lAT, S i C«IO *«»5.h-CVN?.. U**L«:*« 
S?>C> TJfe«td«S i 0F*07y**#i!fC*)')> C 

x.j<^>:?^a|}Rtfc*i+»tWni*. 1DI»K)!)' 
^-Itr*. S i («fl3, CHn«**tr 

H . © X y ^ > ^>';^ h y >y '/jfeC J: * 

EMmi JfecDJ^ia iCiS <f C HSfc t T V> <t 

10007J etoT:. e«tt<!>iSv^#»*« 

[0008] 

©Ma«:*L. S i i:CtNi:*Sfc6^*?c«fri> 

(0 0 0 91 i:8e«i«CJ:ntf, S i kCi:Ni:*'&«l 
JjJl$n*ie2 0«lSjf 14, S i tCXttS i t 

N t A» t>«lilt S ia 4 x y ^ V i'* X h f ARfc If^X RI^ 

[00 10) ±l£«tiftlI«V^T, fflr3ail2C[)l6M:ffti, 
S j W^©tti-JI*-r.4CBt^©ttOtti<l'0. 2~0. 8 

0. 15-1. or*?, r Ll^ S i CN^IIS 

•ffflS i, Cv N®?Ftttt*^±KJBrac**«fr, S i 

ICQ I I] ±le«i^i)cu^i^^T. miea?! 



too 1 23 J:fa«^Hl5U-C. frKilSt«cffti. Cu*^ 
u*ffiV>fc, S«tt©S5V>EtilU»*»JS5j«*h2>. 

too 1 43 ±E^»fi)[II^SV^■C, fliIiB»2(DJ£ 
Jl t nO-©«J«fe*-r 3 ©}ft|»A *«A<5;k*»» 

too 1 53 ±iEi6<j%aiiS-rSfcA. *JI<?S©S2ffl 
«r i fc & **7C« r 4« 2 ©lfe»9 Srig;S-r i T.g 

i:. si^eari©t&4t«©^S)b«8P^a«;i:am-r'&j:o. 

«rieJ* 2 © 4 C X V y ^ L T H □ Sr JfM 
tftlSk, fi5KSS?«Hlx-y?-Vf^Snfcm2©«ftS 
Si*r"?:i*i: LTIirK« I ©lfe»S*:x.^ ^- V^LT. 

irte«2©i£is:»?:;< i";'At L-cwjsriie 

too 1 6) JitaW^tJrtitf, SikCkNfcA»e>« 
^tSn4«2©;fe»Jili. S i kC:RIiS i . 

Xtt^nWT©Sim*%:*t4ti:tl;. Ci^^oxv 
f-v^x b y>'<R«:tb'<T. -M:ttttlfIBIlfe»)«-Cfc« 
«l ©»fe»l8i:©a»<£X y^yi'-igtRfcfcfe'&-r^>» I '^^ 

©fcii>, eiistt©ffiv^¥'#ft«E©«jit'5r tA^Tt 

too 1 73 J:SE«JStIi3V>T, liiFElB2©l£«»lgB. 
S i l«-^©«ctc:«f*CJS^©ilc©tt;*<o. 2-0. 8 
t'ib*), s i I^-■p©acwr6Nm"■f-ro^8{©tt/)'• 
+©S i, C. N©#^Etk4{±ieeBi-**<S^. S ) 
CNK©TJfeKtc:3[fr4x,f-y^'-ai}f[tbiii(*< . 0' 

too I 83 ±setKAN-*5v^r. jrseSRi ©ift*J^tJ- 



[0 0 1 9J ±K«flfe«:i,n>.T, «re*#»Wv Cu*> 

10 0 2 03 ±8e«i/acctev^T, se>»:, mrte**! 

10 02 13 J:«BPa*C*sv>-C. lt5reJII2<Dt6 
100223 

<*«EC-:3V>t. JaTlll®4#RBLtl89?r4. Hi 
•cab-5. z©4!^i»i»«at4, s i^®«Si.t:»;teSh. 

10 0 2 33 H 1 c*-*-<t'5»c:, *±J8©K»)iHL«!) 

Tiz.mi 0rikst immimm loi, mi o>m» 

mi 02. »] ©xy^>'^«';^ h y/<ISl 05, 
fit S n S T«£ai/i L L $ Jl T ^ ^ 4 . 
t0 0 2 4l »1<?)TK6R1 0 Itt, ^-yfcBMfcr^* 
(Si OP) 7v3R<r**-*V|l<»*'6{llJ«* 

it, mi<03iy^y^?t,hy/mi 0 5tti>t. mi 
j^iauTv^*, jg«anfc»i©H'>'f-*-/n 0 3 

m\<D^i')7/fA^m\Q2,a\i> Ta/Ta 

N, W/WNs T i /T i NgfCDi€!fi(ll,«^«xa^<Drfe 

B5 <- 1 1 1 Iw, T*feltt I 0 1 t4#;» I 0 2 fc©«*tt 
*rjli*-5«lit*<$-?. «l©i¥ft/il0 2tt, S^ICT 

to 0 2 5 J SB ia>j.y^yi>x h y/^KU O^tt. 5 



»«:IST$>«>o C©S i CN^JKIi, cmT-otHOS i 
B^ORCSIT^Jt (C/S i) »«0. 2-0. 8, 
-p, N«^©»©S iS^Oftll^ftitk (N/S i) 
A«0. 15~1. 0-C**J:7Ca<iE$ntl^i. i 
fc, ^©S i CN*RcDtkg|1I*tt5~5. 5T-*i5. 
Xyf^yfTZ h -yAlSit lX)mbhr\^i>S i (S 
ii:N*i»5t«i:-r4) R (7#je) J: 0 tift< . S 
i C* (S i tC&SSFTtJRer*) R (Sf^itt) tP) 

[0 0 2 6) JLJ4©TJiSlft)iLL©±lri4. 1^2 
1 0 6atfSl2Oxyf^>^f7 h yARl 1 Oti. ^2 

0h u>f-*->>n 0 8s.t;ar2©d'7*-yn 09& 

[0 0 2 7] ft_U|£iE«lBHL®±lC(i, ^l3cDxy 

h5'/<^ljij)*WfiS5h. cna. Site 

TJ6R1 1 ZRV^^ y '^'<~> a >mi 1 3 (CTAif. 
S i02R> SiONK) Jgfifts 5. rK 

[0 0 2 83 IkiZ, ±>!EU^^^F«$(B(!>»iS:^i£%:Si 

[00293 a2~ae»i, f^7A^i^^->>^tijii, 

CuEI(l<!)«^^XStJIKtS^r0-C**. UT. ia%#. 
filLT«»BlM%^7. 

[0 0 3 03 H 2 (a) irg5+J:^K:. ?g 1 ©T 

1 0 u ar 1 102. « i ©x y f- > ?r;t 

»2ct>T*ll!Rl 0 6. »2cDxv/?->i^xh y/N'^l l 
OtrlKRJSRr*, *2«0Ti6Rl oett, SiOFK 
T*>^>, Tif-^-f ^ D h o y^qft (EJeclron Cyclptron 
Resonance: ECB) 7*9 >SrfflV^ 2)-ft<¥^fl«j^fflfi!tfi 
j* (Cbenical Vapor Deposition; CVD) UJ:"?. W 
Atf, SiH4/SjF4/02 (ffiftlt: 5 0/5 0 
/200) fc\^-5*fl=t, 0. Bum (8000A) <^ 

[00 3 1 3 1^2a!>x.y \- y/m I 1 ouv s 
i CN;Rlil"CS>9. ECRr^XTCVDttCd;'?©. 

/C2H4/N2 (Sflltt; 1 0/1 5/ 1 b) 05jE^ 



10 0 3 2] 02 (b) (:?xtJ:-5H, 

10 0 3 3) ^UT, 03 (a) IzmJ^^Z. If7t> 

i^L, trT*-;U^fi)5ffl©MD»l 1 0 a i&^JSSI-*, 
C0 034j«fct:. 03 (a) CjRrJ:^C, »2«!)x 

B?r*. wT. »2®Ti4K (s i op»> i o 6© 

V>tKJ6tt-f ^yiyf-y^^ (Beacttve Ion Etching: 

100363 JJEV^T, 194 (a) C^ri-5C, «2® 
»^i«X MR2 0 2«:»2<i5xy ^>'^^;^ h yAfiSl 1 0 

»• K 2 0 2 ;^ ^ 1 1 X « 2 ©X y f- ;/ sJ^ A ^ y 

r0 0 3 6}**3, B4 (b) KiKt-i-JJr, M'i'f- 
^-/I'JtJfitfliroMPSPl 1 0 b*»Jgfl)t5nft;«20A f 
•f^v^-'ix V 7 1 O'feT/ii' t l,-t»2«!)T*feKtl 

S(:a8ir^^^(=<>:^. »2(!>Ti6Kl 0 6O%ffi;!)^ 

TlfeKl 0 etc:, U>f-*-;H 0 8, 

t'7*-;n 0 9AW5ns. »2©H/> 

0 8»t/»2®t*7>h-;H 0 9©«^rttt, 

®i:t, »2OUi;;iHK2 0 2<>ra^»CXy^yi't 

r0037)Ml>-t, 05 (a) aSffi« 
Si^^ir, »20A'/7> ^'-'I'KI 07 aRtf«20» 

Tali, «iJAtf, TaN»tTa»A»6fllJ««n4R 

(Ta/TaN) 1?&<3, Wlxtf. >^/^7f 

&, BI5 (b) iw3^r<fc^(::. <b^Mi««WWie (Chca 
ical Mechanical Pol ishins "• CMP) CttO, ^Hft 



[0 0 3 83 B!6i;^R-f 2£«(SEffii:(; 

flS3<Ox.;'^V<5'-;t ). j-AJil 1 1 iO. 0 5 urn, ± 
i5»2©X'yf^>i?';^ h yARl 1 OirP-^JSEK^W- 
TSlRt*. S?>C. »3©T%Kl 1 2%0. 05 n 
m, ^LT, /^y v'^-S'ayR (S i O2W) 113 

S^i5lttECRy5:^TCVDj*r, l§-©f- + >/<f*3T 

10 0 3 93 CC-^. ±SfcL.fci|i*»«S©«i£X« 
1?, UtaroTlftKl 0 6®Xs>f-Viir©v;i^' t L Xffl 
V>/!:S i CN*lfi»r■^V^XRWT^>, H7»i, lifct/: 
ECR-?^TXvCVDftirJ:«,S i C NJ^x y -7 V 
hy/<R«>jaRCi3V>X, W»4)!fX-CJb'6C2H4 A X 

<1 ~V I I) -ejt^fife^HfcS i CN«.8g*fflg i 

r. CCT, S i CN»R©}t^«>4, S I H4:<r:x tC 
2H43!r;^i:N23!f5^.i:OJB^#;i^fem\iV iifE*J±*S 
i}i4ifx/ CCzH4^:^ + t^z^^) =1 0/30 
KSBSUT, C 2H4 A'xtN2*-;t©SAtt«ra:<k5 
ttT*T-p/i. R*0Si, C, N©4^-f§a:©tt 

tt, 7-1f7 *- Ftt^risatj* (IhJtherford BackscaUer 
ins Spectroscopy : RBS) C i 0 JWi L^i. 

C00403 BI7 J: 5 J: in, mmsmm'po 

2H4^!^:^t^^fflL'5cV^OT. CIS-T^.-^S'it^S i N 
[0 0 4 1 1 UATT'ti, ±KJScR5fe(* ( I ~ V I I ) T 

»ttsnfcR«i-3v^x, x?f^yyai«tbau4E«©«i 

Ikttt-PV^XSiWr*. ElBtt, S i CN^JK^xvt 
^^i^'aiWtfeirMLXW-sfcfe^XabO, S i N*)|{ 

TT»«anteS i CN»R©x»f->i^U-Ht€:T. 
t. c:rX', f-'^^n-li. 02/CF4^^^^*'^ 

[0 04 23 0 8 -5. Illt4'0 C^*?PZ'< 

I 1 (S i CJ^R) Til, ftfH (S i N^FJM) ©2(ft 



ZOX'^iZ, CIS^O»cr)S i ®^C!)«CC*ti-?)Jt (C 

(0 04 31 laSi^. S i CNJ^N^jfeKIKIktts 4« 

v^«ST«>«. Ai«^tfH~it. S iSJit::, ±eA# (I 
~V 1 1) TTjaRSnfcRspOA (0. 0 5 am) 
OE>JbCCu82 0 0 0A (0. 2/im) il^Al^ 45 

TOCu^S IMS (Secondary Ion Hass Spectroscop 
y) aiKSrW^fc. -iRt, ±ge*«=Tr» SIMSt 
J: •? CuCDS jll'^fl?tKllk*<«tliSn*ltn«*7'>'<'< X 

C0 0 4 4) BI9Jt'?*3*'*J:-5l-, I ~V I "C 
Tib "J, n»IBE*«=V I I -ecjM! (S I CJKm ©^VliC 

'><c< fcCNjp^^acs i»^©»t«r6ifc (N/ 

S i) *«0. 1 5W±T3fe*J:-5C?^i£UTV'»HtfCu 

CO 04 51 J:-3T. H7~®9trj5iSa4 i^ir, C 
/S iiii^O. 2~0. SfJbC, N/Si*«0. 

15-1. 0<9ifi^>&^t«*3l|16(9^ffiOS i CN% 
J»tt» ISitWflE* (5-5. 5) T-*.2.i:t:tC.^(i? 

[0 0 4 6] U±S»q?t/;:<):'dlC, 4s:$^4QCJ:n(j:, S 

[0 04 73 ±iee!?*l6«?>»«K»&n-rv 

[004 8] J:ffi$JS©H^i|-Ctt . X y^ y 97. y v A 
lgt'*5S i CNJ^iSli. ECR:r7X-7CVDCJ:0 

(Inductive Coupled Plasma : I CP) , V a > (He 
licon) ¥ij¥«S2«?©7'7XvCVDTt>-?Xt 

[0 0 4 93 ±ffisi»©jefiirw. fle»%«j«-r«>«?* 

Site Li*'e.flij/ssn-&i: tfc*s cuJ^WfeTr. ai 

«• t N 2 A' 7. t WS^f 71 )!t O 7" 7 X T fe/H I ^ «. i 



n » 0 )il±©Sj&) © o D A - *r>-f<© 4- i^^ t 

Kill, S 1 OFKl 1 2, •>'<-•> 3 >l|gl I 
3©. ECRT^7XTCVDi**r J:&J5SKttl^-<?)f- + 

:^ h » 11 1 % 1 -^cDf- ♦ i'7<rtr}giit u. s i 0 

PRl 1 2i;/<y>'<-->3>Rl 1 3*9J©f'+>/< 

(0 0 5 23 ±i23g«®J^«-CJt. SiCNI^Rlt. S 
i H4 i:C2H4i:N2«:R*t:«rxfl:«-«ji:CTfeaL 

(00 5 33 WAlfx *9^«6(i9ffi^«S0J:^i;, S i . 

•atZtt, S i-g-^'lt^fet LXS 1 H44r, Cl?^-ft,t- 
fti:L-CC2H4< CH4» CgHe^ C3H8. 
H2*«r. N-&^<b^%li: LTN2> NFa. N20. 

Ne04^ no, NaH8*fear*«-<a*^>5-t*jati J: 

V^. 

(0 0 5 43 **:. S i &irC*^txK*4^b^«!)i:, N 
*#ttR*4<fc'&«!I0 2 no *• ;i L T K L. T t <£ 

V%. S i Jlt^C**tJ-<kA^toh LT7/U*JP->^ V. 7 
tf, .><^A'->5> (S i H3 (CH3) ) , yV^-^Vv 

9> (s I H2 (CH3) 2) . b ';^<r/w>^> (s 

iH (CH3) 3) . 'rY'^ji'i-A^l'^y (S i (CH 

3) 4) fcv^-Dfcy^/^<t•>7>'<^^^t•f.n, 7;^n + 
(Si (CH3) (OCH3) 3) fcV^^t^ h^->'fL 

*»e>iS^L. S i &t/N4:i^t/-(t'&'tekLT», 

»f, i>i/9-tfy (S i H3-NH-S I H3) , 

(0 0 5 53 S ^>t-(i, S i . C, N S::^r &Oft^4'« 

ft^«Ji:LTtt. v7-tfy|g^ (-S i -N-) *=<?t 



> (SiEt3NH2). h 'jyDeA'>91fy (S i 
PrsNHg), h ';7t:i4'5"9*f:' (Si PhaN 
Hg) , 7^ h (S i Me 2H-NH 

-S i Me 2H) , ^=^^/if-A'iy>vVy (S i Me 
3-NH-S iMeg> , ^^^^x0-A-i>'>9V> (S 
i Et3-NH-S i Bt 3) » 'v*1t7xiA'i?->7 
W (SiPh3-NH-SiPh3)> ^'fi'^^>^ 
i^'yy^y (S iMea-NMe-S iMe3) » 
oif/i'-x h v;><^^l-v->7*f V (S iPrMez-N 
H-SiPrlUea). s^-n-^^^Ji"*^ 
•>*>5-^> (S i BuMe 2-NH-S 5 BuM 

(SlOcM62-NH-SiOcMe2)» b9xf- 
A— h ';^f-;wi'?o> y S't^-ify < (S i E IH~N 
Me) 3) , o y'}'>^*f> ( (S i 

Mez-NH) 3) « ^^^x.'f-JV'>^Qh*)i^,^^y 

( (S i E t 2-NH) 3) ^ 'N+tf7i=iJl'S'jf o h 
y£/9-»fV ( (Si Ph2-NH) 3) , 

Ox h ^.>-74f V ( (S i Meg-NH) 4) , * 
i? 9 x.i-A'y9r3T- ( (S j E t 2-N 

H) 4) . 7"h7Xif-jW-f-h7y^;w->i'n7'h9>> 
( (S i HE t-NMe) 4) ^ i'Ty/aifA' 
/.^)V'y9vy7*fy (S i MeNC (CH2) 3-N 
H) , r h v7 iC/Ui;^f^/Uj;y5<f> (S iMeP 
h 2-NH-S iMePh 2) , 3.=.A>-<9-yv 
^}\,'J'i/'7^y ((SiMegPh) 2-NH), K 'J 
e-/i"-h';yf^A'->rf'Dhyi/5-^fy { {CH2 = C 
H-S i Mc-NH> z) - ^ Y7\£^A'-'f- Y9A^ 
fuy^of- h7->9-^> (CH2 = CH-S iMe-N 
H) 4> h'7Ji^A'i>->'?V> (CH2 = 

CH-S iMe2-NH-S iMe2-CH*CH2) 
»i#S{/?>n*. ±ieJC4', Mett^f^>P« (CH3) . 
E tttx^;H6 (CgHs) . Pr»i:^ai^^« (C 3 
H7) . OcBn-;^^f^l'S (n-CsHi 7) » P 

[0 0 5 6) ±iao«4T?{i, S C, N«rttf 

[0 0 5 7) ±eiiiisoj^8S-c«, s iOF«?*»e><f«> 
iii«>iiBJi&«iR±cs u m'^ii^3.'9f-vr 

i: t T t' 7 * -/v-SV h u > ^ ;w t :t , L 
->yric?. 011 (a) ~ (d) tc^fxSt 2Sfflv> 



S i, C, N5ri:lf7n«t LT^Ofcr7<t;-;l.}E^/iicfflx 
yf-y^'ji hy/^lK5 0 2*-?:Xi?i:LTfflv>. TSIfe 

Sr)EJlit1-4. KOT. ±ffiftft« 5 0 3 ?r«?ii)c L. U >' 

t0 05 8) J;IEtfcJ:-5<Kv Ift»)i5,0 1 , 5 03© 

i:LTe«l»*m-r«»3J:tJ:>). h ^>■?^^>-;^4.• 
£0059) 

xyf^y^^ajRtfc, ROf, fi*RJSittt*r*-r«>x'yf- 

[191] *Sim<Dmm(f)mmcis-is^i>if^mt^^s.o)ts^^ 

[B7) C, N^-S^rtt^SAt^i^JlcLJtS i CN*R 

S iN*l!iCQXyf-yi'W-h& I t Ufc«-e-©X /f- 
[09) a7»c:jptCNffl<«**r'6S I CN*IR«9C 

[Bi 0) *ftwe?<ifcc93iife<5);^3g{:*>*«*i|i#^<:$!Egc 



10 1 » 1 OTifeW 

1 0 2 ^ICD^^Ii 
I 0 2a %l<0J^'f7fifn^lBk 

103 ^1 © h uyf-*-/!" 

104 *1 «^kfr.t>-A' 

105 «1 ©xv^ v<y:x h 
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